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PROBLEM TO BE SOLVED: To provide a method for decreasing the sulfur content in a 
hydrocarbon feedstock to less than 200 ppm, pref. less than 50 ppm. 
SOLUTION: This method comprises a step of providing, to a sulfurizing step, a catalyst 
comprising a VIb group metallic component, an VIII group metallic component and an org. 
additive carried on a support, and a step of contacting a feedstock which has a sulfur content 
of <500 ppm and 95% of which has a b.p. of <450° C with a sulfurized catalyst at a raised temp, 
and under a raised pressure, to form a product having a sulfur content of <200 ppm. The org. 
additive is pref. at least one type of compd. selected from the group consisting of a compd. 
having at least two hydroxyl groups and 2-10 carbon atoms and a (poly)ether of the compd. 
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(57) [E#5j] (HEEff) 

fifW:lc*viBfc£IW8K JBviiH^H 

t , 95%A«450 , CEJlT(O»^S:W La»o5OOppm£lT<0fllE 
©*#T-C, a^$n/c^^^$-fr'C200 ppm*il 
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5h »VIII«^JR|«^*5itrW«iR!)PSIS:-&tpttjKS:flt 
^SBttt-r 5 w £ , 4 bmz.^ 460"C£tT©95%»jft 

£1* S r t 

[»*«2] £f£4fe©«E*t^*i& s , 50 ppm*j«-efc5 10 

l ie*©**. 

3 ] ^r»jRJP9JA«, '>£ < 1 1> 2 IS© t Kn 
* ^HtfS i 2 -lOli^^JD^&^tHk-^fc feO 5 

tf fr3'>& < t fc 1 «©ft^*T?**l»*3S 1 * 2 
IEfc©#fe, 

^jJa-H'J:^ 200~600<D$HM£Wf 5*K!J 20 
3 iEfc©^ 

%qM&W$r*R^X t ±^11*1 1 ~ 5 o^-ftt** l il 
Kfc©7Jft, 

H^^4Sr200p P m^T^fi!t^*^W-r?>^^S 30 
fl:-rSfc«>©2SK*1£-C&o-C, ft#Lk{£jgVIBii&£ 
JSjfcft, «VIII«rfeJR^*Jj:tJ«^r«tS*P#JSr^tpfgl 
J3 «fctfS& 2 ©ttttt©8Kfl^ 450'C£iT©95%$J/££*r L 
d»oo. lS*%^±©{ftlt#»£W1-5tti£Ji:^&iS© 
?>nfcffl«*s J: VJEE*©*#TT?» 1 ©«fls£ftfclWK 
<t g^fe $ it"T 500 PP m*^ (Dmn^M £ ft-fZ>±f£®Z± 
CZZt, t£ feme, J&l©ttflt*»&©flEffl<»«\ #iS 

feixfcfflft* ±tf£E*©*#Tt?» 2 ©»Mt SttfcttfS 

[ii*3i8] $ i omm&fsnm&mj&ftt lx* 

[3§K©t¥JW#!ftBjn 
[000 1] 

(feedstock) £/P h 7 f-f — 7° (ultra-deep) H D S £ 50 
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fT 5fc«>©#8sfcH1-5. 
[0 0 0 2] 

oS*ft|, #ic#^8«©ttfE£»t:1-5fcfc 

{CM LT<D^$iJ 14, /:Xfc^tiL< 4oTtt^5. 
gfcH-|-?[4, — ^vWI&JSWtt^ 2000*m£ > EH-a 
S350 P pni7)5jSSr^-r^r ttmXZinZiiK 2005*£tc 
fi, EM-a*(i50ppm^(Ct4^H«4bT, toi 

r. t $ £8fc^£ft-Cf4v^v\ 
[000 3] b/c^oT, 95%^450T^T©;»,&£:W 

LX^m^Mt LTa*T?WlLT200ppinJ:9T»C, » 
* L < tiiooppm J: 9 T(c> J: *> #S L < f450 PP m ± 15 T 
fc* t *s-et 5«SE^^©iiJbPi-5il**sfc 

<5 0 

[0 0 0 4] *PJ*B«(C*5V>-Cfi. ^h7f^f-/(u 
ltra-deep) HD S t ^ 5Rtt, ^t**#f&lSift©«Klt 

ASTM D-4294}C^o"CPJSL.fci:^, 
fi&»t*[LT7C*WEjti: LTfift-r-|+»LT200ppmJ; <0 
Tfc, #4 L < (iioOppmJ: *) Tfc, iDffiK f450 PP 

1r— t"i/—X(Cheniical Abstract Services) (CASi^^ 
fA) (c4 35£?lt©Ji3ffl#fl{c2tJ£1-5o 
[0 0 0 5] 

U± 5 t-rSMUS] I©^h7f>f-/ 
HDS?:ff5ii fcHi-aWMBtt, fcaaJSW+fcfitfEl- 

^ym7xy-efe5„ e@W{c*j^Ttt, WE* 
©te©^4r, ^Jx-fi^^iV, t/vu-firi/^ V?vy 
74 \ t *s£VWfl'yT'< K^flFfci - *. Ctt?5»9 

feu, »W7i^ ^y/ft7iyji±t;^ 

{4, iKo^o^liOSffJtttfcS, L7t*5 0 

t, «tM«i£is, mx.\mQ.mm%<D\mxmh£h 

y*5^$tl-5o W*tf2W~500ppm<Ofifc&*£fc-t 
aKdeep)HDStC*JV>T(i, ^/Wi^B 

fi[|c7;v*;i'?rtt57^ j f^'<y/fjt-7iyit#i; 

[0006] ztib<D^m^RJt^<Dmmt^m^m 
Rj&mn t sua set sit^ofc. cortii, 



(3) 

3 

ftMKtf 9* b 7^4 -^HD S icts^xbt. 5 J: < «tr 

Lft#e>, ->/Wh77 :: V-7 ,> HDS(CO^-C(i, =y^r 

/u - * y 7r>»$£/$\ ="<^ h - * y •7 J f>M1&£ 9 

iV^*Sr*1-^ ttffrfrotCo TA^v b (Tippet) h 

[>7 d— t;U7 7- r^f— fe?;!' : D * b 10 

TlsY -fn-te7> 3~7i/a yX(Ultra low sulphur d 
iesel: Catalyst and Process options)] t^" 1 5 S©fn 

[000 7] R*S«M»Jc*s»t5 r ©3i^©te*H:, i 9 

^ sr w-t 5 unburn l 4 »** at * e> *^ r 
^Mte^ «: * $ taffl -r a i i: 4 ^ i t sr « * 

tf4e>4v^*>55. ^^h99*-f— T'HDSSrtTjO 20 
[0 0 0 8] 

IKjSSr«P*i-5fc«)©^Sl «Mb(sulfidation)8lHC 
»VIB«i£JRj$$h »VIII«^JS^*Jj:Ut*«ayiP3SRl 

mvit 0 commit. &w&tntmmfo£, ± 30 

l£X'}frb7y s 4~7HDS*ft?Z.tZ-zimiCtZ>» 
[000 9] Lt#oT, *3§HJte> Kft7k*«l&J!SiW 
©EH-g-*^200ppm^(DiI(rigcb-r7jffiT'feoT, ft 

95%;6«450 , C£JIT©»j6 £^ L*»o500ppm£ilT©«lE^ 

#TT\ ffitfb LfcftMiE t tttt $ *-C200ppa*«|©«IS[^ 
ft^W-f-S^^^^-f 5r^^tp*-ffi|cM-f5c 40 
[00 1 0] MM 

«Kfct&fc)6viBfc&Ji&£, ^iii»&JMt£*i.fct*fr 

[0 0 1 1] RflWW WRS&O, 601, 

#y?7^5tli*S:, fgVIBife&Jgj&fr, $6VIII£& 

ttlSfclinSJ tt, < <t t> 2 IB © t K o * ~>S*s i tJ 2 ~ 

(#y) ^-T*frbteZ>m£<9m$i£ti?>')?te<bb 
lloft^*-eS)5, tt*SEo»3g*jfe*E«i-«. HSg 50 
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1Wtt*&H*96/41848*tt, ±ffi Lfet6iP^SrttJ*± 

[0 0 12] «FBJsp04-166,231#^«H: % S?V1 

i-5*ft«rE«i-5. ffifttt. 200*Cfc»>T©iB£-C« 
[0013] #P^^p04-166, 233#^l8fi, ^ !J >V<T> 
[0 0 14] #ffiSF06-339, 635#^«f±, Sfr^, ^« 

A. mviB^fc «fc Tjmuim&ttM&&ti h mc, 

*»< L-t&g£ti/cffifl££200^C<fc 

[0015] #H¥06-210, 182^-<2:^( 4% 3 ~i5Sft% 
CO/^yr (boria) Sr^tpjj? ]) T - T )V % 

tt^mmmx^m^zmmommx&zmmirz, a 

5„ T^y" y—^V(Akzo Nobel) ©i&filjT'iggg^ 4 

^ 8 BKmmLtcm&mztix^ti:^mM®ff-mm%9 

9, 201, 051. 2-8-li, N*3 J:U : *^=^^-^tf ; fi"^'f^ 
[0 0 1 6] mmt LX. fi#:±»C|gVIB«**^ 

[0 0 17] ««Ef±#ii, tSJU#JS:^*«^tt«©ftJft 

a»-*f lto. i~5oaa%coi5H©^s^ftsr^-r 

5~30fi*%, $f*L< [il5~25M*%©*-C#ft 
f5. »VIII«^«ttLtfLtf, -SMkttt L-tfUlt 
T\ ^tt€ttl~10fi*%, ff4L<l±2-6iI%© 

*T'#a-r?.o sfaftfe, mm**t^ m<»&ft, m*. 
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}c % P 2 O s t LTf+^LTl~10fii;%©l:T-©y y<D' 

[0018] ^m^mm, mx.\-tr^% 

y # - r^x-fk^-f^riv^-r, v-y #-e3- x ^> 

btfX*%5 e MLX, T/i^x, ~> y # - T A- 5 x, t 
<D^K^m^^ttz"y , J % -TfV%-r^i-^T^X-m 10 
tz tt ~> y * X 3 -r ^ ^ $ ftfcT ? x£-a tr}§£MS 
#*U\, 7^X*fcfi, 20B*%£T\ ffSLOi 
10M% £"?©-> ]) X *^&T>\<%-ffrb*%mz.$LZ> 

[0019] ttttoiMTL^ffi mK x *> 

W\ #l89J©#ifcl;:fifiK-Cttft< » -jRMO. 25~ 1 ml 

T'teft< % -J&tC50~400n> 2 /g (BETifc&ffll^-taSJt) © 20 

orosimetry)T*SlJS (S&W1130 0 ) Lfc^^T^7L#7 
~15nm©i£B£rWU '>ft< £ fc60%©£jNBJL£«fo*;* 
^T^7LSd»b 2nmCDfBB(-fc5„ ;i©x*— *fi, 500 

H^fFlH 028, 227#Wtt*#l!B) „ &%1r 5 <DiC#% 

olylobed)*^ (2, 3 £fc[24o©?£tHg|5) T*fe5„ 
[0 0 2 0] HtftHrfc, **MO*jSfelCfcV>Tffiffl$ix 

r. i% b o>ft&mi>> bffifc $ h 5 fc£*to» e> <c * w J: •? a 40 
iR*tt«*aMk^«*«#4 li\ aaft^^*©«t t 

zffyi?*— /k tVi^'x^x t K, ^y =i— jvt^ 

lirT37c<9'>ft< t *>2f@©t Kn^/vg&cktf 2 
~iofl!©^3iiJI^£^iMb^ftibmc > rtifc©^ 
ft® (#y) i-fW^*5ii 

»su>. c©s^©iisft^fefi. ms^mr;v^~ 

>K ^!)t!)^ hy^^n-^^V, 50 
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^o/^y^Sr^tr. rftib©fc'£^©^'-7vW±, 5? 

h y ifl/y^D a— >K M 7'x 
3-/K fh7xf l/y^!)3-yK x h 7-^ 
yf^^D a-zw^tfc r©®fflfi, /Jfy^^u-^ 

3-;u©J:5ftJKy^-r/vSr-&tPwi:S:ft^1- 
5. C©^©<b^(co^-Ctt, 200-600©^*$: 

ffii-5©JCjgSftflfe©^-x^fi, ifuy^!J3-/i' 

^— 7VK yif u y ^ y 3 — /w* / aifvio:— x/K 

?t,X\ xfi/^Ja- ;K v^xf-i/y^!)3-^ 
h y jt^V^y 3— ;K fh7ifl/y?'!J3-;K 

200~600©^*$rW1-'5^y^xU'V^y =j-^» 

[0 0 2 1] l$H^fc!34>ft< ifc2j@©t Ko*«> 
yvS*JJ:0 ! 2~iofi©^«J5i L ^#tf^^©»J©l* 

ytf->*D- ^.^-atro cti?>©'fk^©^y 3c— 
[0022] mm<n£btez>m\-i. tbim<D 

^Jxfi= h y a - EftS*5i^ifi/y h y 

< fi'>ft < 1 1 2 iOlil^iWS b < tt'>ft < 

< t h 1 IB©*^=^S* s #&-f5©* s $ fef-W 1 * L 
i\ '>ft < 4: t> 1 fioSsRJS?-*^ 7 >ft < 1 1 2 <@©^ 
^Jl^(c*W^LT^?.©^$b^4H/\ ft4L 

[fti] 

(R1R2)N - R3 - N(R1'R2') (I) 

%mtc1rfc-&®Xhi9, ZZX\ RU R2, Rl' *3«t 

/ViS-tV, iifV^i/^ ^Xt/K 3c-xyW, 7?; 

hh<iirx Vfrbmyiztiz i«i©stttfWi;f 

mtitiSo R3(i, -0-*/cli-NR4-T'4 5 »f$ti5 

£-C*)S. R4I1, Rlicol,vt±fELfc©<tlH]CSa»e> 
Sfi^S„ RST^^-^^Sfi, *y^> 
v-^K 3c^.x/K 3i— x/w, 7;;t)l<li7? K^t) 

mvizinz iizui<D&xw&t$tix^5z.t&xzz B 
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[0 0 2 3] j!f4L<ll, RU R2, Rl* &£XfR2' ' 
©^W^tUoiiS, S-R5-COOX^WL, 
::t, R5ttl~4fl©jK*lS*&#1 _ 57/i'*U>' 

<D Xit 2 mu.t<D- R5- C O 0&l<cnmirZ> r <t &X 

5 yEK^(EDTA), tKn^v/xfi/y-;/^^ 10 

[0024] rnmmt t-c, ^^^-a-^sfcfi^^ 

[0 0 2 5] 5it^mJ(c«}c#ft-r5^D^J(7)i[i, # 

.StK^^JS 1 ^7V^£. "9 0. 01~2. 5*7K£>gS 

[0026] mMM*mffli&&®)'pKm%-&tr*? <o 
[0027] mz.t£, &ftte*wk&m&&i:mm-tz 

icXixftozktfx+zZo 
[0 0 2 8] ^p#J£, *»^IU£^^Ri«(cftttti 
/&4&*l£iifl^Mr^rtSSfc^T*fc5„ rfttt, 0!*. 

s^iricjiSo w^{4, mwftftmm&mm, 722^ 

[00 2 9] ^ip^j^r, **fcftAjft&a*ld!fciKIBjft 
riM&ffcia&*» ffitttfc-fc©^ R«48J:W/*fctt 

J£H«ii> H^#fFWIi^MW0 96/41, 848-5§-{£fE«S£ft 50 
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tcifi*a**t5.- w©HlttB«JcjB^Tf±^ Mill tK 
*^^Ji^5>Sr^iP^Ji:*^ : S^-b^^ti', «ffl<D7K^ 

[0 0 3 0] Iftfc-Ctt* BfcfflWfFlHS&WJ 0, 601, 722-51- 
# ±l*B«MWtt«&flH0 96/41, 848#fc|E*3ftfc# 

mcx <o®imishitmmw$. u>£%*.e>fts 0 
[0031] mmm 

mzmikmmcmirzzkx-ibz* *wtomc&^x 

\t, BE-fki-SSI^Ksulphiding step)itzitmitmVS(su 
lphidation step) k V 0 Wf\~±, WSfc$\cM~Q.-$ 5'>& 

ttfliE**, m\L*mmw<o*mmmz.*>^xmm 

&h%-<Z5ifc&<DKX'ftt>tiZ> 0 %<D£*>tr7n±x 

-e, &n$)\mn<Dif& t Px\ n$>bhtcimx*m% 

[0 0 3 2] -Y>- f-^fy(in situ)T*(7)5iE'(k7'n-fe-^ 

ixs^tRi&Bf-efibiis. Mfcm risii 

^/<-f^*ixfcW|S|- (spiked feed)) fc&ffl-T 

n$&ixfc*mm®*tii%irzzktftitz.*imx't>z 0 

fi, **M©*ffi»i*J^-C tfr h 77^ -/HD S 

- d s tc^-fr b ft 5 t jsw-ea izm t ^ ^ e> 
fts, «ijoiiRW-e*)Sr.i:*«-et4„ «*o«[<b©ftfl5 
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[00 3 3] Ml: 
95%^\ ASTM D-2887(C&oT$iJ£Lfc$,S450°CfiAT\ 

04 l < H42ot:mT, 4 ■? 04 l < (14oo^t 

5. 1-ft*>t>, ttl&JSI*©95(*«%dS, 450^T, 0 
4 U< fi420*C^T, 4«?04L<(14OO < C^T<7>*B&T* 

±\ 04L<tll8O°C4>9±-efcSo fijOfttt, BOOppn* 10 
04L<fll5O~5OOppm©filtJt£-£ir o 
[0 0 3 4] #!§K©;frte{£:lo^T&ffl£ft3'<t«& 

®wi, o. is*%E*±©«ESt 0* l< do. 2-3. sm 

*%©«fcjt «t 9 04 L < [10. 5-2. O£ft%0iUt&-& 

tr w»«'(k*««i&JK»©**'fb«aiEfc 4 o -t« set- s 

ri^So ffl3B#il&IiiCPI-W:-jRfc, 95%iK astm d 
-2887fCf£oTffl£Lfc»£450'CS*T, 04 L< (1420 
•C£tT\ i«3 0*U<l±4OO'C£iTS:W-rSo HStfc, 

«^^©ft^co^^(iioo°ci y ±\ 04 l < (ii8ox: 

±U±-C*-5„ ttl&iSttttHttfc, 20~1200ppnu 04 20 
b < (130~800ppnu 4 <9 04 L < (170~600ppm<7)g^^ 
-atfo ®&fim<V&.%'£m*, 04t<H5ppn*ti % 4 
<0 04 L< tllppm^fff (Ni+V) T'fcSo »S4ttH8ttft 

[oo35] ±BLtzttimmk7kmw&mni**mitw. 

tiL&flX. ^©i5ftH#*^500ppm4f9T©fi(C®fe$tt 
S D ^©7K*«E7'n-fe^(l, 7^^£-£Mfi#± 

y >*$tm%<D*mfc!mmm*tiim Lxn $zt& 

T?#So ^&7k*«fifcte$£fl, mis$nxv>TA¥ 

BlfgT'fe t) > 0iJx.fi, T ^ y 7 — ^MAkzo Nobel) O 
KF 75648 J: tfKF 901 3„ 4 «J ^fifcJt&'&tfttl 

0, 464, 931-5§\ HO, 523, 679-^4 fc(1^870, 807^-(C|Sic 

[00 3 6] £ fete, ±ELfcm^«£llf4^fe, ^JP 
^J(cS^<tt^^ffl1--5r £}c4oT, *3PJ!<7);5tfc 40 

(14fc, r«4?(^ O.lfi*%J:»»±<0filE#£S£*r 
1-SW38#y&Jj?i*4iS\ 200ppmWT4>«£St£»£*rf5£ 

(1, ffi#±(cfgVIB^&JS/5jc#, ^VIII^JRfig^*J4 
tf#»«aipflj«:'&tr» l *J4 tfJB 2 ©tttt©«E^» 95% 
/45450 < C^T»^Sr : frLd^oo. i£*%£t±©fifc||£S 

-CJB l o«Kjk$^fc«ijttig5ttS-fr-C500ppii*«l©«SJS 
£*&W1-"5£/*fc&£CS;:^ /iWC, f 10« 50 
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«d»b©*W««r, ffitft(c#®4fc(l'K B 1©t@#$i 
A/T, ftfcbftfc^:l8£tfE;fc©&#T^JS2©«lHb 

[0 0 3 7] itD^ffitC&^T, Sfe^f ktfrtc W**«fe*P?W «: 
^trm l &4 3? 2 ©«jgfi> l5JD47cii&ftSri:tfS 
•e#5. *l©ttaEi«»viB«^iRi*^i: 

J: tf/4fctt=y £2 0ftMK#, SSVIB^ 

ll> 0rS£ftS4 5l^ lo©KJSS§*fctt2o©EJ£ 
[0 0 3 8] 7"p-fc^^# 

S„ ?fiS(l-!S:}C200~450 o C, 04L<(128O~43O < CT- 
feSo R*S»AR©**^JEf4-J»lC5~200/<-/K 0 
4 L < (il0~100^-/K 4 9 04 L < (110~50^— >v 

xhz> 0 mm^mmmm* t< no. l-ioflca/fcsr 
• n*ink 4 d 04 l< no. s^AW-m/vm • 

So H»/^/V'Jttt-Jttk:50~2000Nl/l©|SH, 04 
t< (180-1000 Nl/l<7)iifflT*fcSo 

[0 0 3 9] :/p-fe*&#H, £«#*tH*©«E|!r&* 

i«200ppm*j*i, 04L<(llOOppm*S, 4>904L<{1 
50ppm*flj-C*)5 4 5 (CSdtLSo jE*>5C7'o-fe^*ft 

(i, 1 9 ^ji^wttK, *mfcflm<offim<Dn 

S*s4l5ttjK<0ttKlcfi!c#-r5. — JRlc. 4 0SS^a 
[0 0 4 0] 

[0041] aoga^eMM^Mii 

§ bfcfefr ^i4o < c©iasxi6BtF B m^ bfc„ 

(i, E.mtmthx%inLX2omm%<o^vzfy t y. m 

/<— ir^ Ml, SSJDS^Sft^ftjRttttE^-^JcSstb 
Tf+^LT^So DEGir, Ni*J4mioO-&fht<D^H4; 
il0.4T*fcSo 
[0 0 4 2] VeMt<Dtm<DMm 
DEC3R3E-e&i8S:ff k\ Lfctei»^420t:r* 1 



(7) 



11 

^^T—^To^Lfc,, 70ml <D*—#' 



#12000-313890 
12 

[004 3] 
[*1] 







vppm SLmL) 


no 

zo 


HUM JV1 U-Qj&V'i) 


gin 










IK« CC) 


ASTM D-2887* 


IBP 


161 




203 


10 


222 


30 im% 


266 


60fl=8t% 


292 




320 




360 




378 


FBP 


423 



[00 4 4] 5o©W**#T-Ctt!S«:«*Lfc 0 
14oiO?3(i|5]C-C'fc?)o *#4*S.fctf5fi, jtffiLfc 

tnO0ppm<DN (t-7"f;U7 5 V t LT^Pxfc) "C^^ 



*5 «t t/fifc-ftTK* Sr-^tP. £JS£s 323^C, Hi/^/Hfc 
sooNl/lfcitFLHSV 2.0^"' t?trofc 0 SJE&^rW*»J; 

[0 0 4 5] 

im2] 









mm mm) 


1 


Fl 


30 


48 


2 


Fl+S+N 


30 


24 


3 


Fl 


30 


24 


4 


Fl 


60 


24 


5 


Fl 


15 


48 



[0 0 4 6] S457Vi»?)0»SrMLt. 



[0 0 4 7] 
(Si 3] 









fc*Jft«+«S ppm 


£r£feJ£t& c t>0>S ppm 


1 


20 


48 


2 j 


79 


102 


3 


12 


35 


4 


<6 


<6 


5 


37 


72 



[004 8] *&m<DMm** frtt v &m&titzm.nm [0049] 



(8) 



13 



<&M 2000-313890 
14 



*4 /b 






fctja%*»N ppm 


Jttfc£>ftMfcK ^ o T$bi $ ft. 
fc^Jtfe+^N ppm 


l 


<5 


8 


2 


<5 


5 


3 


<6 


<5 


4 


<6 


<5 


5 


15 


20 



[00 5 0] *%H«>ftk£tt, 3fc£$*ifc$*Bfc**«: * 

*io 



[00 5 1] 
[*5] 













l 


35.7 


36.7 


2 


36.0 


36.5 


3 


35.5 


36.5 


4 


28.7 


32.9 


5 


37.1 


37.3 



[00 5 2] *%W<Df&m\t. t^t©^frTf3(i$ * [0 0 5 3] 



^20 [£6] 







tt&vmm iz x o x mm. * *t 

fc£j£*W<0PNA M% 


1 


4.5 


4.8 


2 


4.9 


4.9 


3 


4.4 


4.6 


4 


1.6 


2.2 


5 


8.3 


8.4 



[0054] *mw<Df!kmte. &wtstitz£m%mm<k * Lit, xmwnmmz^x kit®<D®m\z^xm% 



[0 0 5 5] : 



^V^H, 1022 ^— f— TJ^^y-fV 
3 



t7yyi, 3818 ^/Wf — T^/KX7 
— /V-h, ^^ya^/^y 4 



